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Abstract 

In this communication, we describe two 
cases of proximal 2q trisomy (2qll.2-» 
q21.1) resulting from an interchromo- 
somal insertion. The chromosomal origin 
of the insertion was confirmed by fluores- 
cence in situ hybridisation. An unbalanced 
karyotype, 46,XX,der<8) t ins(8;2)(p21.3; 
q21.Iqll.2), was found in the proband and 
her mother, who both have mild mental 
retardation, short stature, dysmorphic 
features, insulin dependent diabetes mel- 
litus, and a psychotic illness- This family is 
a rare example of direct transmission of a 
partial autosomal trisomy. 
(JMedGenti 1998;35:319-322) 
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The inheritance of autosomal aneuploidy or 
partial monosomy/trisomy from a noo-mosaic 
aneuploid parent is rare. *Thc majority of cases 
reported involved direct transmission of small 
interstitial or [erminal deletions. 1 ' Direct 
transmission of autosomal trisomies is excep- 
tionally rare. There have been JO cases 
described of trisomy 21 liveborns to trisomy 21 
mothers." " In addition, direct transmission of 
duplications of 7p,"* Sp," 9p ; '* and I4q' have 
been reported. 

In this paper we describe the identification of 
two cases of proximal 2q trisomy resulting from 
an interchromosoraai insertion,, confirmed by 




Figure J Cimcal ptwiogrvphs of the proband, (A) fwnial and (B) taieral 



fluorescence in situ hybridisation. The unbal- 
anced karyotype was found in both mother and 
daughter, representing a rare example of a par- 
tial autosomal trisomy in two generations. 

Case reports 

PATIENT 1 

The proband, a 37 year old female, first came 
to medical attention as a result of her unusual 
appearance and delay in language acquisition, 
her first words being recorded at 3 years of age. 
Subsequently, she received special education, 
bur did not experience any medical problems 
until the diagnosis of insulin dependent 
diabetes meUirus (IDDM) was made at the age 
of 29 years. A diagnosis of a simple paranoid 
psychotic state was first made at the age of 31 
years and this has been responsive to major 
tranquilliser treatment. The patient lives inde- 
pendendy but works within a sheltered work- 
shop and, although she has a wide vocabulary, 
writes only her name. Examination at 37 years 
showed that she is of short stature (152.5 cm, 
5rh centile) and moderately obese with mild 
microcephary (OFC 52 cm, <3rd centile). Her 
secondary sexual characteristics were normal 
and her menarche was recorded at the age of 1 6 
years. She has a brachycephalic skull and mild 
micrognathia, parted central incisors, a promi- 
nent columella, and low set ears with a verv 
obvious crus helices fng 0, but is otherwise 
normal in appearance. 

PATIENT 2 

The proband's mother was traced and found to 
be residing in a chronic psychiatric institution 
on long term psychotropic medication treat- 
ment as a result of hex schizoaffective disorder 
(DSM IV 295.70). This illness manifested ini- 
tially at 23 years with visual and auditory 
hallucinations and has also been characterised 
by paranoid delusional ideation and aggressive 
episodes. Her IQ was estimated to be 70 and 
she is able to function in a semi- independent 
manner, hospitalised largely because of ho 
psychiatric state. She also has ID DM with the 
age of onset being recorded at 33 years and has 
a diabetic background retinopathy as a result 
In addition, she receives thyroid hormone 
replacement and has a periureteric obstruc- 
tion At the age of t& years, she is obese with 
mild short stature (154 cm, I Oth centile) and a 
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Jruewry of proximal 2f 

the proband's mother could have been from 
malsegrcgation of a balanced parental inser- 
tion. Alternatively, given ifae mother's seven 
normal sibs, a de novo unbalanced insertion is 
also a posdbflhy. The scarcity of patients with 
trisomies of proximal 2q is not surprising since 
malsegrcgation of a parental reciprocal translo- 
cation with a proximal 2q breakpoint resulting 
in 2q trisomy would incvicably be non-viable. 
Thus 3 tandem duplications and insertions are 
the most likely mechanisms through which 
such a trisomy would occur in a liveborn. 

Interestingly, the index case and her mother 
both have insulin dependent diabetes mdlitus 
(type I) and evidence of a major psychosis, with 
similar age of onset for both conditions. 
Neither of these disorders has been observed in 
the other case of trisomy reported for proximal 
2^" suggesting that either these effects were 
not expressed in this instance or that the 
causative genes are located between 2ql 4 and 
2q2 1 .2. It is possible that the presence of insu- 
lin dependent diabetes mcllitus (type I) and a 
major psychosis in the proband and her mother 
are attributable to the disruption of genes in 8p 
or as a result of a position effect because of the 
insertion or both- To date, no assignment of 
gene(s) responsible for insulin dependent 
diabetes mellitus (type I) to 8phas been made. 
Genome screening for IDDM suscepdbiliry 
genes indicated 2q34 as a likely candidate 
region for a diabetes susceptibility gene,* 0 but 
this is distal to the breakpoints in our patients. 
However, more than one IDDM susceptibility 
gene on 2q may exist 23 so the intriguing 
possibility remains that increased dosage of a 
2q IDDM susceptibility gene may be involved 
in causing diabetes in these people. Both 
mother and daughter have required major 
tranquilliser medication to control psychotic 
episodes characterised, in both instances, by 
paranoid features. Interestingly, schizophrenia 
has shown linkage to 8p in some studies," 13 
but not others. 13 Aschauer et of* examined the 
2q21 region for linkage to schizophrenia and 
schizophrenia related disorders but did not 6nd 
evidence of linkage in the 14 schizophrenia 
families investigated so far. 

Overall die phenorype seen in this familial 
insertion is surprisingly mild especially consid- 
ering that the uisomic region of 2q involved is 
relatively large. This might suggest that either 
the function of genes expressed from this 
segment is not dosage dependent or that the 
effect of overexpression of genes from 2q is 
relatively benign. Several cases of aneuploidy 
associated with apparently normal phenotypes 
have been reported, indicating that increased 
dosage of genes in some regions of the genome 
may have little or no detrimental effect. !I ~~ T 
Bortotto et aF* suggested that an imprinting 
effect might de facto correct any dosage imbal- 
ance resulting from the aneuploidy. However, 
Bernasconi a. <x? x recently reported a pheoo- 
typically normal woman with maternal UFD2, 
indicating that imprinting is an unlikely mech- 
anism to account for the mild phenorype in our 
patients. 

In cases of parental aneuploidy, a 1:1 ratio of 
normal to aneuploid gametes would be ex- 




321 

peered, giving a theoretical recurrence risk of 
50%. In reality, the observed recurrence risk 
appears to depend on the severity of the aneu- 
tomy. Rani et of" reviewed 31 pregnancies of 
trisomy 21 women with a incidence of normal 
18:10 trisomy 21 liveborn offspring. The 
deviation from an expected 1:1 ratio of normal 
to affected offspring was almost certainly 
because of gestational loss. In contrast, there is 
unlikery to be any significant selection against 
smaller aneusomies. The majority of Charcot- 
Marie-Tooth type 1A disease patients and up 
to 25% of vclocardiofacial patients are familial 
with no apparent deviation from a 1 : 1 ratio in 
offspring. 1 1 29 Since some aneusomies appear 
to be without phenotypic effect, 1 *** 1 any selec- 
tion will depend not only on the size, but also 
the genetic content, of the region. 

As shown here and in previous reports of 
direct transmission of partial autosomal 
aneuploidy,'^ 1 14 *" chromosomal imbalance for 
many regions can indeed be associated with 
fertility. Given the high recurrence risk (50%) 
involved in such cases, genetic counselling of 
such people and their guardians is strongly 
warranted. 



1 Pctttruu MJ, Rao N, Johnson C, *; a!. Mo(ccultr cytojenctx- 
analysis of ■ familial 8p23.I deletion anociatcd *ith mini- 
mal dysmorphic features, seizure*, and mild mrnttl 
wardauon. Hum Gtxa 199 2, 89: 602-6. 

2 Walker JL, Blink CE, Smkh BAM. Interstitial deietiou of 

(he thort arm of chromosome 5 in a mother and three chU- 
dren. JMtd Gtna 1984,21:465-7. 

3 Keppcn LD, Go 11 in SM, Edvrards D, Sawyer J, Wiiton ^ 

Ovcrfi«\tt<x J Clinical phenorype and molecular analysis of 
a three-generation family with an toccrwitial deletion of the 
thou arm of chxomoiomc 5 Arr. J Med Gtr.tr l*92;44:356- 
60. 

4 Martinez JE, Tuck-Miller CM, Super neau D, Uertelecki W. 

Fernlky and the cri du chat imdronie dm Gtntt ]993;43: 
2(2-M 

5 Fukushima V, Kuroki Y, ho T, Kondo I, Mishigiki I Famil- 
ial rctinoblattoma (mother and ion) with 13ql4 deletion 
Hum Gtna 1987;77:104-7. 

6 Cross 1 : Ddhanry ], Chapman P, « aL An intra chromosomal 
iMrnwn ausiat 5q22 deletion and fimilul adcnotnatoui 
polyp o*« coli in two genemioni J KU4 G*n*t 1992,29 
175-9. 

7 Cooke A ; Tolmie Jl , Colgsn JM. Grcig CM, Connor JM 

Ejection of an unbalanced translocation (4; 14) in a mildly 
retarded father and ton by now cnometrv Hum Gentt 
!989;i3:8}-7. 

8 Van Heme! JO, Schaap C, Van Opstal D, Mulder MF, Nier- 

meiter MF, Meiien JHC. Recurrence of DrGeotge 
ryndrornej prenatal detection by FISH of a molcculax 
22q! 1 deletion. JAW Gtntt 1995,52:657-8. 

9 Leana-Goo: J, Pangkanon S, Eanct K_R, Curtin MS, 
Wulfsberg EA. Familial DjGeorje/velccsrdiofacial *>t> 
drome with delctkmt of chromosome area 22<jl 1 2: report 
of five bmiliei with a rcir* cf the literature. Am J Med 
Gtntt 1996;«5:309-ie. 

10 Nei*eJ CB, Soukup S. Deletion of(ll)<q24 2) in ■ mother 

and daughter with similar phenotypes Am J M*d Genti 
1994^53:321-* 

1 1 Barber JCX, Temple IK, Campbell PL, . r ai. Unbalanced 

translocation in a mother and her ion in ocx of two 5,10 
trac* location fa mSio Am 5 Mtd Gtr.t: 1996,62 :S4-90. 

12 Rani AS, fyothi A, Reddy FT, Reddy OS. Reprodococn m 

Dowti'j tyndromt. Im J Gynxel Otnui 1 990 ;31 .81-6. 

1 3 BcrvkxUi L, Omni LF, Ruzo N, Montacuti V, Bacchcna M 

RrproductKKi in Dov»n lyndrome. Oiir^r Gr\mteel ) 962,59: 
13-I7S 

14 SdiaeftT GB, Novak K, Steele E>, « aJ. Familial inverted 

duplication 7p Am 7 Mta Gtna 1 995,56 : 1 $4-7 . 

1 5 Dbooge C, Van Roy K, Craen M, Spekman F. Dtrcci trtw- 

mttsion of a tandern duplication in the thcrt arm of chrc- 
mwome g. Om Gtna 1994;45:36-9. 

16 Haddad BR, Lia AE, Wy.nch H, Milumky A. Molecnlar 

cyiogenrtic cfaaraaerisatioo of the liru familial cair of pai- 
t:al 9p duplication <p22p24).7 tA*d G**« 199o,35: 1045-7. 

17 P« MLH, GOtay JC, van Tjlsen A, Bretl*o-Siderii« EJ. 

UcaSaVtnced karyorype, dup 1 4<ql i-qZ2), in a mother and 

hci cwq children. CVn Gm*t l996 ; SO 39S-402. 
IS Pinkel D, Straame T, G*ay JVC Cytogenetic analytu nine 

quantitative, high-*entiuviry, Uuorcacence h>-bridu*cion. 

Am Xaii Acad Sd USA l?flo#J^934-8 
19 Mu Y, \in Dyke DL, Weiss U Olfac S De novo direct 

duplication of the proximal long arm of chromosome 2 

4«,XX,<& dupf2)(qll.2ql4.2) J M*d Gtritt 1984.21:57- 

8 



322 



20 Mor*h«i G. Huaac D. T*it BD, Golmra PG, JUrrUon LC 

Mirfeen on dmal chn?rao»ocae Zq tinted to m»vHa- 
depcndent dlabcwa mcffitut Sderux !996;2TI:181 1-13- 

21 Pulrw AE, Laafeser VK. U A d. Schizophrenia: ■ 
jcoomc »c«o tu«ct« «*romototn« 3p and 8p u potential 
rites of tuKepabaUcy fenec ^« / AY«f Comt l«95;6»-232- 

22 Keudki KS, MacLeui CJ, OTtcffl FA. <r <d. Evidence for • 

schuophnnii rulDcntsUqr locus on chramoiwM 8p m the 
likh «udy of higfa-daisiry achizephrenia families. Am J 
PvJaarry 1996;1 53:1 434-5*3. 

23 K«uui K. Cnra D, Vallada HP, «t <tf. A linkage iwdy of 

ichicophrcni* with DNA faxrVen from eHpomoMwr* 
6p21-22 Id 25 mahipkx families. Schvrophr Res 1996^2: 
fil-8. 

24 Atchs«« KN, Fwdicr G, lwrnberg KE, tt «f No proof of 

hnk*«c between frcb&ophrcnjs-rcktcd disorder* indudinc 
acbixophrenk and chromosome 2q21 region. Fmt Arch Pty- 
thiatry CK« Sturraa 1993;243:] 93-«- 



25 Bortoao L, Piovaa E, Fvrian R, Rivet* H, Zufftrdj O. 

CKramotoau wubakwux, maraud pbenotypc. and knmnt- 
7 AW G**« 1 99027:582-7. 

26 Wolff DJ, RjrfEel LJ, Ferre MM. Sdrwam S. Prenatal ascer- 

tainment of an inherited dup<I8p) aaodaecd with an 
apporendy oofo«I ph^c^*. ^™ J M*d Gam 1^91,41: 
319-21. 

27 rUrber JCK^ M*1J H, Portch J, Crawford Md'A. latermtu! 

deletions wtthotn phcoorypic eflecc prenatal diagnosis of ■ 
new f atnily and brvef renew. Prmat Ding* I991jll;411-16. 

28 Bcrrrascool F, Kaxmgfod A, Cekp F, a «/. Normal 

pbenorype with maternal kodaorny in a female with two 
UochKxnoKjtix*; i(2p> *nd 1(2^). Am J Hum Gtnet 
1996^9:1114-18. 

29 Pcmao L, Wise CA. China uh AC, Patd PI, LuptW JF- 

Charcot -Marie-Tooth type 1A duplication appears to arise 
from recombination at repeat »cquctvccs flanking the 1-5 
Mb monomer unit, hf<m <?»n*t I902;2;2g2-300. 



